Cholinergic drugs inhibit in vitro megakaryopoiesis via the alpha7-nicotinic acetylcholine receptor.
Besides thrombopoietin several additional factors (i.e neurotransmitters and receptors) are known to be involved in the regulation of megakaryopoiesis at different stages. Recently, we identified functional α7 nicotinic acetylcholine receptors (nAChRα7) on platelets and megakaryocytic precursors. In platelets nAChRα7 form functional Ca(2+) channels and are involved in fibrinogen receptor activation and aggregation. Here, we investigated the impact of nAChRα7 on the differentiation of the human megakaryoblastic cell line MEG-01. In vitro differentiation of MEG-01 cells was induced by the phorbol ester TPA for 5 days in the absence or presence of nicotine or the nAChRα7-selective antagonist methyllycaconitine (MLA), and this was monitored by the expression of the megakaryocytic antigens CD41 and CD61. In the presence of the cholinergic drugs (nicotine or MLA) CD41 and CD61 expression was significantly reduced, both at RNA and protein level. We postulate that the nAChRα7 receptor is involved in megakaryopoietic signal transduction and gene regulation. This could affect the generation of platelets in vivo and contribute to the development of novel therapeutic drugs that regulate platelet formation.